DEFIBRILLATOR PATIENT MONITORING POD 
CROSS REFERENCE 

This application claims priority to International PCX Application No. 
PCT/US2004/012421 titled "Defibrillator/Monitor System Having a Pod with Leads 
Capable of Wnelessly Communicating" filed on April 22, 2004, and to U.S. Provisional 
Application Serial No. 60/530,151 titled "DefibriUator/Monitor System Having a Pod 
with Leads Capable of Wirelessly Communicating" filed on December 17, 2003, which 
are both hereby incorporated by reference in their entirety. 

This disclosure is related to the following co-pending PCX applications entitled "AN 
EXTERNAL DEFIBRILLAXOR WIXH POWER AND BAXXERY SHARING 
CAPABILIXmS WIXH A POD" Attorney Docket Number 539.6000.11 filed December 
17, 2004, and "DEFIBRILLAXOR/MONIXOR SYSXEM HAVING A POD WIXH 
LEADS CAPABLE OF WIRELESSLY COMMUNICAXING" Attorney Docket Number 
539.6000.9 filed December 17, 2004, which are herein incorporated by reference in their 
entirety and not admitted as prior art with respect to the present disclosure by its mention 
in this section. 

TECHNICAL FIELD 

The teachings relates to medical devices, and in particular, to defibrillation/monitor 
systems having a detachable pod with leads. 

BACKGROUND 

Each day thousands of Americans are victims of cardiac emergencies. Cardiac 
emergencies typically strike without warning, oftentimes striking people with no history 
of heart disease. The most common cardiac emergency is sudden cardiac arrest ("SCA"). 
It is estimated more than 1000 people per day are victims of SCA in the United States 
alone. 

SCA occurs when the heart stops pumping blood. Usually SCA is due to abnormal 
electrical activity m the heart, resulting in an abnormal rhythm (arrhythmia). One such 
abnormal rhythm, ventricular fibrillation (VF), is caused by abnormal and very fast 
electrical activity in the heart. During VF the heart cannot pump blood effectively. 
Because blood may no longer be pumping effectively during VF, the chances of surviving 
decreases Avith time after the onset of the emergency. Brain damage can occur after the 
brain is deprived of oxygen for four to six minutes. 

Applying an electric shock to the patient's heart through the use of a defibrillator treats 
VF. The shock clears the heart of the abnormal electrical activity (in a process called 
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"defibrillation") by depolarizing a critical mass of myocardial cells to allow spontaneous 
organized myocardial depolarization to resume. 

Cardiac arrest is a life-threatening medical condition that may be treated with external 

defibrillation. Extemal defibrillation includes applying electrodes to the patient's chest 

ft 

5 and delivering an electric shock to the patient to depolarize the patient's heart and restore 
normal sinus rhythm. The chance a patient's heart can be successfully defibrillated 
increases significantly if a defibrillation pulse is applied quickly. 

In a scenario where a paramedic is responding to an emergency call wifli a non-specific 
patient condition, for example, there has been a car accident. The paramedic will 

10 typically c any his or her own defibrillator/monitor, agumey, and drug box, and other 
supplies considered essential If, perhaps, the car has driven off an embankment, the 
paramedic will have a long distance to run with all this equipment. This slows the 
response time to a call where someone may be bleeding to death. Smaller Ughter 
equipment is always demanded by paramedics to save them time and effort, and allow 

15 them to get to the scene earlier. For just this reason, some paramedics will opt to carry 
only an AED (Automatic Extemal Defibrillator) to the scene, and move the patient mto 
the ambulance as quickly as possible, where other, more advanced monitoring equipment 
is available. In some countries, this approach has been incorporated into standard 
operating protocols, where the ambulance carries both ALS (advanced Ufe support) 

20 equipment ( which t ypically w ould i nclude a ni ulti-parameter m onitor a nd d efibrillator) 
and an AED. Tliis approach, while effectively giving the user the choice of equipment to 
carry, forces the paramedic to learn two different defibrillators. The approach also forces 
the paramedics to possibly transfer the patient firom one machine to the other once in the 
ambulance. It also adds costs to the ambulance service and potentially causes lost data 

25 between the two defibrillators for critical minutes, which may negatively impact the 
abihty of EP Lab (Electro-Physiology Lab) doctors to determine the original cardiac 
condition. 

Previous attempts to address the issue of product weight have done so by creating a 
manual defibrillator that separates fi-om a patient monitor, or an AED, which separates 
30 firom a single-channel patient monitor, or a manual defibrillator/pacemaker that separates 
fi*om a 12-lead ECG monitor. These products suffer fix>m limitations by the present 
standards, such as: limited capture of patient data, limited ability to monitor all necessary 
patient vital signs, and possible unreliabiUty due to the nature of the electrical contacts 



wo 2005/()58413 



PCT/US2004/042792 



3 

between the. two devices (e.g., dirt, mud, and diamage to the case which could affect 
alignment o f electrical c ontacts, thus preventing full functionality o f the devices when 
mated). 

Li a scenario where a patient on a gumey is being transported through narrow doorways 
and down stairwells to an ambulance, or the situation where a patient is in an ambulance 
moving on a road at high speed with patient cables and IV (intravenous) lines running 
between the patient and other equipment within flie ambulance. If flie 
monitoring/therapeutic device is large or the route to the ambulance is particularly 
difficult, the paramedic might elect to carry the device separately from flie gumey to 
prevent tlie device falling off the gumey or onto the patient. However, the paramedic is 
now restricted m his or her ability to detach the device from the gumey due to the number 
and length of patient cables between the device and the patient. Similar restrictions occur 
once the patient is loaded into a patient transport vehicle or when the patient is transferred 
from the ambulance to the emergency department. The number of cables and ttieir 
similarity in color or dissimilarity in length can all contribute to delays in treatmg or 
transfening the patient and can restrict the paramedics mobility when treating the patient 
in a confined space. Additionally, delays may be created with cables havmg become 
tangled, or even cut, from their previous uses. 

The prior art has tried to solve this problem by providing a wheless module that transmits 
data to a patient monitor, such as the MobiMed offered for Sale by Ortivus. However, 
this device does not include a defibrillator and does not have the capabiUty to provide any 
therapeutic fimctions such as pacmg, defibrillation or synchronous cardioversion without 
attachmg another monitor/defibrillator to the patient, which further increases the 
complexity and ambulance provider cost. Additionally, the Ortivus patient module does 
not offer replaceable batteries so flmctionality is severely limited if a reliable source of 
battery chargmg is not available, or if the transport time is excessively long. 
Additionally, the Ortivus device does not offer a display to allow visual monitoring of the 
waveforms or vital signs if the other module is out of range or obscured. 

SUMMARY 

A patient parameter monitoring pod m embodiments of the teachings may include one or 
more of the following features: (a) portable housing containing a power supply, (b) a 
patient parameter module connectable to a patient via lead cables to collect patient data, 
the patient data including at least one vital sign, (c) a fransceiver adapted to wirelessly 
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transmit the patient data to a defibrillator, (d) a data port adapted to supply the patient 
data via a direct electrical connection to the defibrillator, and (e) a carrying handle 
extending fi'oni tlie housing proximate a patient lead cable port tliat permits connection of 
the lead cables to the pod, the carrying handle positioned to protect the patient lead cable 
5 port and the patient lead cables attached to tlie port fi-om direct impact. 

A patient parameter monitoring pod in embodiments of the teachings may include one or 
more of the following features: (a) a housing holding a power supply, (b) patient lead 
cables attachable between a patient and the housing to collect patient data, the patient data 
including at least one vital sign, (c) a carrying handle extending firom the housing 

10 proximate the patient lead cable port, the carrying handle positioned to protect the patient 
lead cable port and the patient lead cables attached to the port from direct impact, (d) a 
communications module adapted to send tlie patient data to a defibrillator, (e) a lead cable 
comb separator, the separator holding the lead cables apart firom each other, and (f) a 
carrying strap cormected to one of the pod and the bag. 

15 A patient parameter monitoring pod in embodiments of the teachings may include one or 
more of the following features: (a) a portable patient monitoring pod and a component 
storage bag, the pod having an outer housing, a patient parameter module, and a data port, 
the patient parameter module coimectable to a patient via lead cables to collect patient 
data, the patient data including at least one vital sign, the data port being exposed on the 

20 housing and adapted to supply the patient data via a direct electrical coimection to a 
defibrillator, the component storage bag having pockets for holding the pod and 
components of the pod, the storage bag having openings exposing the data port and 
permitting passage therethrough of the patient lead cables, (b) a carrying handle 
extending fi'om the housing proximate a patient lead cable port that permits connection of 

25 the lead cables to the pod, the carrying handle positioned to protect the patient lead cable 
port and the patient lead cables attached to the port from direct impact, and (c) a lead 
cable comb separator, the separator holding the lead cables apart from each other. 

BRIEF DESCRIPTION OF DRAWINGS 
FIG. 1 is a pictorial representation of an external defibrillator having a patient module 

30 with a defibrillator/monitor in an embodiment of the present teachings [could we add in 
defib cables in fig. 1 from the base to show that it has these, also add in a blurb in the 
description for figure 1]; 
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FIG. 2 is an upper level pictorial representation of a patient module in an embodiment of 
the present teachings; 

FIG. 3 is an upper level pictorial representation of a defibrillator/monitor in an 
embodiment of the present teachings; 
5 FIG. 4 is a schematic view of a patient module in an embodiment of the present 
teachings; 

FIG. 4A is a pictorial representation of a multiple patient module storage and attachment 
assembly in an embodiment of the present teachings; 

FIG. 5 i s a schematic view o f a defibrillator/monitor in an embodiment of the present 
10 teachings; 

FIG, 6 is a perspective view of a pod and pod display according to one embodiment of the 
teachings; 

FIG. 7 is a perspective view of a pod and pod display according to one embodiment of the 
teachings, showing batteries positioned within; 
15 FIG. 8 is a side view of a pod according to one embodiment of the teachings, showing the 
position of the connectors and handle; 

FIG. 9 is a perspective view of a lead separator according to one embodiment of the 
teachings; 

FIG. 10 is a perspective view of a pod carrying bag according to one embodiment of the 

20 teachings; 

FIG. 11 is a side view of the pod carrying bag displayed in Figure 5 in a connected 
position with a defibrillator; 

FIG. 12 is a fi'ont view of a pod carrying bag having a shoulder strap in accordance with 

one embodiment of the teachings; 
25 FIG. 12A is a firont view close-up of a buckle for a pod carrying bag having a should strap 

as shown in FIG. 12 in an embodiment of the present teachings; 

FIG. 13 is a side view of a standard patient gumey; 

FIG. 14 is side view of a patient gumey adjusted to allow for pod mounting; 

FIG. 15 is an elevated view of a pod positioned on top of a patient; 
30 FIG. 1 6 is a perspective view of a pod shoulder strap secured to a gumey rail; 

FIG. 17 is a perspective view of a pod holding tray secured to a gumey. 

FIG. 18 is a pictorial representation of a mating assembly having a tethered connector in 

an embodiment of the present teachings. 
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FIG. 19 is a pictorial representation of a mating assembly having a tethered connector in 
an embodiment of the present teachings. 

DETAILED DESCRIPTION 

The following discussion is presented to enable a person skilled in the art to make and use 
5 the present teachings. Various modifications to tlie illustrated embodiments will be 
readily apparent to those slcilled in the art, and the generic principles herein may be 
applied to other embodiments and applications without departing from the present 
teachings. Thus, the present teachings are not intended to be limited to embodiments 
shown, but are to be accorded the widest scope consistent with the principles and features 

10 disclosed herein. The following detailed description is to be read with reference to the 
figures, i n w hich 1 ike elements i n d ifferent figures h ave 1 ike r eference n umerals. T he 
' figures, which are not necessarily to scale, depict selected embodiments and are not 
intended to limit the scope of the present teachings. Skilled artisans will recognize the 
examples provided herein have many usefiil altematives and fall within the scope of the 

1 5 present teachings. 

With reference to Figure 1, a pictorial representation of an external defibrillator having a 
patient module with a defibrillator/monitor in an embodiment of the present teachings is 
shown. Extemal defibrillator 10 is comprised of two components patient module (pod) 

r 

12 and defibrillator/monitor (base) 14, which communicate patient data (e.g., vital signs) 
20 and share common replaceable battery technology. Pod 12 generally rests within base 14, 
generally in the back of base 14. The operator, during an emergency, has the option of 
carrying base 14 with pod 12 attached or simply carrying pod 12 to the emergency site. 
Since pod 12 is smaller and lighter than base 14, generally it will be easier for the 
operator to sunply carry pod 12. By carrying pod 12, the operator is firee to carry more 
25 ALS equipment and not be slowed by the heavier and more awkward base 14. 

Pod 12 connects to a patient via several leads in order to measure the patient's vital signs. 
Pod 12 communicates the patient's vital signs either wirelessly or via an electrical 
connection to defibrillator monitor 14. The patient data or vital signs collected may 
include 3, 4, and 5 lead ECG readings, 12 lead ECG readings, non-invasive blood 
30 pressure (NIBP), pulse oximeter data, capnography data, invasive blood pressure, body 
temperature, CO2 levels, and additional patient monitoring fimctions. Additionally, pod 
12 may include a small display 82 (Figure 4) replicating some or all of the information 
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such as waveforms, numerical data, and vital signs being transmitted to base 14. The 
patient data or vital signs may be collected with a multitude of leads 1 1 such as an ECG 
lead 19, a non-invasive blood pressure lead 8, and pulse oximeter lead 6, extendmg from 
patient lead cable port 9 that may include many inputs if multiple lead cables are used. 
5 Base 14 includes a therapy module 56 (Figure 3) and therapy cables. Therapy module 56 
has the capability to provide ther^eutic functions such as pacing, defibrillation, or 
synchronous cardioversion without attaching another monitor/defibrillator to the patient. 
The therapy cables typically include patient paddles or electrodes that attach between the 
patient and base 14 in order to deliver the therapy to the patient. Since pod 12 connects to 

10 the patient and transmits vital signs to base 14, tlien base 14 need not also have patient 
monitoring cables. Accordingly, paramedic mobility and ease of use are greatly 
increased. Therapy module 56 in base 14 may be configurable in either an ALS mode or 
an AED mode. The ALS mode includes a multi-parameter monitoring capability and all 
of the defibrillator therapy delivery capability. Additionally base unit 14 may be just an 

15 AED. 

With reference to Figure 2, an upper level pictorial representation of a patient module in 
an embodiment of the present teachings is shown. Generally, pod 12 uses replaceable or 
rechargeable batteries 16 for power and comprises any combination of the following 
features: 3 , 4 , and 5 1 ead E CG i nputs 18, 12 1 ead E CG i nputs 2 0, n on-invasive b lood 

20 pressure (NDBP) input 22, pulse oximeter input 24, capnography input (not shown), 
invasive blood pressure input 26, temperature input 28, CO2 input 30, additional patient 
monitoring fimctions, wireless (RF) transceiver 32 to transmit any or all real time patient 
data to base 14. Transceiver 32 can be a wireless BlueTooth module commercially 
available fi-om TDK, however, transceiver 32 can be any transceiver such as WiFi 

25 (802.11), Wirelesse WAN (CDMA, GSM, GPRS, UTMS, etc.), or a wired Fire-Wire 
(IEEE 1394) without departing from the spirit of tiie present teachings. Additionally, pod 
12 may include a small display 82 (Figure 4) rephcating some or all of the information 
such as waveforms, numerical data, and vital signs being transmitted to base 14. 
Additionally, pod 12 includes some means by which it can be attached to base 14 for the 

30 purpose of carrying base 14 to an emergency scene as is discussed in P.C.T. Application 
Serial No. US04/12421. Additionally, pod 12 may have a feature allowing it to be easily 
secured to a gumey or hospital bed. 
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With reference to Figure 3, an upper level pictorial representation of a 
defibrillator/monitor in an embodiment of the present teachings is shown. Base 14 uses a 
replaceable or rechargeable batteiy 50 for power. Batteries 16 and 50 are generally 
similar in battery chemistry, electrical, and mechanical features to permit the 
5 mterchangeability between batteries 16 and 50. Batteries 16 and 50 can be a Lilon 
battery providing 16 volts and 3.8 amps, however, most any type of battery can be used 
without departing from the spirit of the teachings. Additionally, base 14 comprises a 
display 52 sufficient to show current and historical patient data, a transceiver (similar to 

transceiver 32 [not shown]) to send acquired patient data onto a receiving station or third 

< 

10 party data receiver, a module 56 to synchronize shocks and pacing pulses to the patient's 
intrinsic rhythm from data acquired by a pod 12, an error checking and de-multiplexing 
module 54 receiving and processing data received from pod 12, and a data interpretation 
module 58 which analyzes data acquired by pod 12 and makes certain interpretive 
statements on the patient*s cardiac or respiratory condition, displays vital sign trends, and 

15 provides additional fimctions found in ALS monitoring products. 

With reference to Figure 4, a schematic view of a patient monitor in an embodiment of 
the present teachings is shown. As discussed above, pod 12 can be powered from a 
removable/rechargeable battery 60. Power module 62 processes the incoming power into 
appropriate power levels for each of the internal components. Power module 62 routes 

20 the pod's power supply through main power and data bus 64 to system controller module 
66, patient parameter module 68, and operator interface module 70. As discussed above, ^ 
pod 12 can be used wirelessly, however, it is helpfiil if pod 12 is directly connected 
through a tethered cable 46 (Figures 18 and 19) or through attachment to a connector to 
utilize the speed of data bus 64. 

25 With reference to Figure 18 and 19, a pictorial representation of a mating assembly 
having a tethered connector in an embodiment of the present teachings is shown. In this 
embodiment, a pod similar to 12 rests within slot 40 and connects to base-to-pod 
connector 42, which allows base 14 and a pod to communicate with each other. Base-to- 
pod connector 42 rests freely within comiector cavity 44, which allows connector cable 

30 46 to retractably exit and enter base 14. Tethered cable 46 allows a pod to mate with and 
rest within base 14 or mate with base 14 when not docked within slot 40, It is sometimes 
helpfril that base 14 communicate with a pod through tethered cable 46 since 
communications through a direct connection is generally faster. This is the case in the 
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present embodiment as base 14 is equipped with a USB bus, which provides quick 
communication of information between a pod and base 14. Base 14 is also able to 
automatically detect when tethered cable 46 is plugged in so direct communications can 
be established immediately. A direct communication between a pod and base 14 can be 
established. This automatic establishment of direct communication between a pod and 
base 14 includes when a pod is docked within base 14 and a connection is made between 
a pod and base 14 through connector 42. 

Generally base 14 and a pod communicate wirelessly to assist in preventing the tanghng 
of cables, which can occur between a patient and base 14, particularly when transporting 
patients. Tethered cable 46 provides a system for use when the wireless link between pod 
12 and base 14 fails for whatever reason or when precise signal synchronization demands 
a wired connection. Tethered cable 46 also provides the added a:dvantage in that the user 
cannot lose cable 46 because.it is tethered to base 14. Wireless links can impose a delay 
in communication b etween a p od and b ase 1 4 1 onger than m ay b e experienced with a 
cable. When communications between base 14 and a pod require a faster response time 
(such as appHcation of synchronous cardioversion or pacing where information from a 
pod must be transmitted to base 14), the user is advised of the need to plug cable 46 into 
the pod. The user is provided a user interface message to inform them of the need to 
attach cable 46. 

20 With reference again to Figure 4, system controller module 66 controls interaction of all 
tlie pod's modules through data bus 64 and interaction with base 14 through a wired 
connection, such as tethered cable 46 or wireless (e.g., IrDA, RF, etc.) communication link 
72 which would be transmitted by transceiver 32. System controller module 66 would also 
control interaction of separate pod's through communication link 71 which could be a 
25 direct connector 570 (Figure 4A), or wireless transmitted by transceiver 32. Patient 
parameter module 68 monitors functions such as invasive blood pressure, patient's 
temperature, and inputs from the pod leads. Module 68 further collects inputs from EtC02 
module 74, NIBP module 76, and Sp02 module 78 through OEMmoduIeSO. Patient 
parameter module 68 takes all of these inputs and processes them for display and routes 
30 only a limited number of inputs to small LCD display module 82 through operator 
interface module 70. Operator Interface module 70 allows the operator to primarily 
interact with pod 12; however, it is contemplated that operator could use the module 70 to 
interact with base 14 as well. 
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With reference to Figure 4A, a pictorial representation of a multiple patient module storage 
and attachment assembly in an embodiment of the present invention is shown. Pods can 
come in different sizes generally representing the capabihty of the pod. For example, 
smaller pod 574' would provide only the basic features for an external defibrillator, while 
5 medium pod 574 would provide several additional features. In the present embodiment, . 
pods 574 and 574' can be docked together in mountmg recess or slot 572 
contemporaneously. In one embodiment, pod 574 could be latched within mounting slot 
572 communicating with base 571 through connector 573. Similarly, pod 574' can be 
placed within mounting slot 572 contemporaneously with pod 574 and latched in a 
10 communicating relationship with base 571 through connector 573'. In another 
embodiment, p ods 5 74 and 5 74' c ould hep laced w ithin m ounting s lot 572 w itliout t he 
need for two base-to-pod connectors 573. Pod 574 and 574' latch together and 
communicate through connectors 570. Then both pods 574 and 574' are placed within 
mounting slot 572 and latched in a communicating relationship with base 571 through 
15 connector 573. This embodiment not only limits the amount of connectors needed on base 
571, but also allows the user to choose the amount of functions the pod can perform. For 
example, if the user simply needed to perform an ECG, then the user could choose to carry 
small pod 574'. However, if the emergency situation required additional fimctions such as 
monitoring b lood p ressure i n a n on-invasive m ethod o r a p ulse o ximeter, t hen t he u set 
20 would choose to carry medium pod 574'. In addition, if the emergency situation required 
all of the available pod functions, then pod 574' could be latched together with pod 574 to 
provide a large pod having all necessary functions. It is also fiirther contemplated 
connectors 573, 573', and 570 could be most any type of connector such as a USB port, an 
AC power connector, an RS-232 connector or any other type of connector known to those 
25 skilled in the art without departing from the spirit of the invention. 

With reference to Figure 5, a schematic view of a defibrillator/monitor in an embodiment 
of the present teachings is shown. Base 14 is powered by a removable/rechargeable 
battery 84, which provides power to power module 86. Alternatively, base 14 could be 
powered by A/C line power 88. Power module 86 processes the incoming power into 
30 appropriate powered levels for each of the internal components. Power module 86 also 
routes the base's power supply through main power and data bus 90 to interconnect 
module 92, system controller module 94, therapy module 96, and operator interface 
module 98. Interconnect module 92 is utilized to detect how pod 12 is connected to base 
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14 (wirelessly, docked, or tethered cable). Similar to system controller module 66 (in 
Figure 4), system controller module 94 controls all interaction of all of the base's 
modules through data bus 90 and interaction with pod 12 through wired or wireless 
connection communication link 72 or through data bus 90 if pod 12 is connected to base 
5 14. Therapy module 96 synchronizes shocks and pacing pulses to the patient's intrinsic 
rhythm from data acquired from pod 12. Module 96 administers shocks from voltages via 
the defibrillation cap 100 and, in turn, administers pacmg pulses to a patient. Operator 
interface module 98 allows the operator to primarily interact with base 14; however, it is 
contemplated that the operator could use the module 98 to interact with pod 12 as well. 
10 LCD module 102 allows the operator to view a patient's monitored parameters. Finally, 
the operator has the option to print out patient information on a printer 104 (e.g., a 
100mm strip chart printer). 

As stated before the pod is a detachable component of the defibrillator. It is generally 
stored within a receiving portion of the defibrillator but may be detached and carried to 

15 the emergency site, where it is used to monitor various medical parameters of the patient. 
The pod communicates information to the defibrillator either electrically or wirelessly. 
Typically, electrical communication is used when the pod is stored within the defibrillator 
and wireless communication is used when the pod is detached from the defibrillator. 
When conununicating electrically, the defibrillator and pod are connected through 

20 electrical connections. In certain embodiments, the electrical connections comprise one 
or more leads connecting the defibrillator to the pod. In other embodiments, the electrical 
connections comprise direct electrical contact between the defibrillator and pod. For 
example, the pod may be stored within the defibrillator in such a way that each of their 
electrical components is in direct contact with each other. This durect electrical contact 

25 can be used for exchanging data or for recharging the pod battery. 

When communicating wirelessly, the defibrillator and pod communicate via a wireless 
link. Typically, wireless communication is used when the pod is detached from the 
defibrillator. However, wireless communication can also be used when the pod is stored 
within the receiving portion. 

30 The pod typically includes a display. The display can be used to display information that 
medical personnel may need while monitoring and/or delivering therapeutic fimctions to 
the patient at the emergency site. The display is primarily used for displaying patient 
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information. For example, the display may be used to display current and historical 
patient data. 

With reference to Figure 6, an illustration of a pod display according to one embodiment 
of the teachings is shown. In this embodiment, pod 81 1 has a housing 810 having a small 
display 813 with a limited user interface. As shown, the pod display 813 includes an 
ECG monitor 815 for displaying primary waveform information, a control 817 for 
activation of the pod 81 1, a control 819, a 12-lead control 821 and a warning signal 823. 
In certain embodiments, the control 819 is a non-invasive blood pressure (NIBP) control, 
which allows the medical personnel to initiate a blood pressure reading. Likewise, 12- 
lead control 821 allows the medical personnel to initiate a 12-lead monitoring session. 
The warning signal 823 serves to warn of events such as a communication failure 
between the pod and the defibrillator. Additionally, there are one or more status Hglits 
825 located on the pod display 813. The lights 825, e.g., preferably Light Emitting 
Diodes (LEDs), are preferably used as indicators for the pod, involving such parameters 
concerning the battery, the connection quality, the pod location, etc. 
With respect to Figure 7, an illustration of a pod display according to another 
embodiment of the teachings is shown. In this embodiment, pod 827 has a pod display 
829 including a screen 831 for monitoring various patient parameters, for example 
monitoring primary waveform information. Screen 831 also contains a battery status 
indicator 833. Battery status indicator 833 displays the current power level of pod 
batteries 835. Pod batteries 835 are positioned in electrical contact within pod 827. Pod 
display of Figure 7 also includes a serial port 837, a control 839 for powering on and off 
pod 827, a warning signal 841, and a speaker 843. Warning signal 841 serves to warn of 
events such as a communication failure between pod 827 and the defibrillator as 
discussed above. Speaker 843 sounds an alarm along with warning signal 841 to alert the 
medical personnel of warning events. 

In many cases, it is desirable to protect the patient cables connecting the patient and the 
pod. The leads should remain connected to the patient at the emergency site and also 
while transporting the patient fi-om the emergency site. Any accidental disconnection of 
the leads may cause a disruption in the monitoring and/or therapeutic processes. 
With reference to Figure 8, a side view of a pod according to one embodiment of the 
teachmgs, showing the position of the connectors and handle is shown. In certain 
embodiments, the pod itself is designed in a maimer so if an object accidentally contacts 
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the pod, or if the pod is dropped, the connected leads will be protected. For example, a 
pod 846 is shown comprising a main unit 845, a display 847, one or more connectors 849 
and a carrying handle 851. Connectors 849 are located on the top portion of pod 846 and 
slightly below carrying handle 851 so if an object contacts the pod from the top, the 
5 object will make contact with handle 851 before it contacts connectors 849. Likewise, if 
the pod is dropped so that the top makes contact with the groimd, carrying handle 851 
will make contact with the ground, thereby giving some protection to connectors 849 
located below. 

It is also desirable to ensure that the leads are connected to the patient and the pod in an 
10 organized maimer. For example, anywhere between 1 to 12 or more leads may be 
connected to the patient and pod and it would be desirable to easily separate and/or 
untangle the leads. The present teachings also provides for a lead separator for 
organizing and separating the patient leads. 

With reference to Figure 9, an illustration of a lead separator according to an embodiment 

15 of the teachings. Lead separator 853 contains holes or apertures 855 for receiving leads 
857. When leads 857 are secured within holes 855, lead separator 853 may be sHdably 
moved along the length of leads 857, as opposed to being clamped in one position. As 
separator 853 slides along the length of leads 857, leads 857 are separated in an organized 
fashion. Separator 853 can have a top portion 851 and bottom portion 854 which snap 

20 together to hold leads 857 within apertures 855. 

It is often desirable to have a carrying bag 859 for easily transporting the pod to and from 
the emergency site. A pod-carrying bag 859 is also desirable for protecting the pod, its 
connectors, and other components from the outside enviroimient. Thus, the present 
teachings also provides a carrying bag 859 for carrying the pod. Any suitable carrying 

25 bag may be used for carrying the pod. 

With reference to Figures 10 and 1 1, a perspective view of a pod carrying bag according 
to one embodiment of the teachings is shown. In this embodiment, carrying bag 859 
includes a pod compartment 861 for receiving a pod and a pod component compartment 
863 for receiving components of the pod. Pod compartment 861 has a cutout portion 865 

30 so the pod may be positioned in pod compartment 861 so certain of the pod's electrical 
components are openly accessible through cutout p ortion 8 65, such as direct electrical 
connection 876 between a pod and a base. Further, shoulder strap rings 867 are secured 
to opposing sides of pod compartment 861 for receiving a shoulder strap. 
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Component compartment 863 comprises an expandable portion 869 and a formed shell 
871. Expandable portion 869 is connected to pod compartment 861 and comprises a 
plurality of accordion-like folds 873. The accordion-like folds 873 are hinged together at 
a common hinge 875. A formed shell 871 is connected to the expandable portion 869 at a 
5 point fiirtliest from pod compartment 861. Formed shell 871 comprises a durable material 
and serves to protect the pod components. 

With reference to Figure 1 1, a side view of the pod-carrying bag displayed in Figure 10 in 
a connected position with a defibrillator is shown. A pod 879 and carrying bag 859 may 
be positioned in electrical contact with a defibrillator 877. When a pod 879 is positioned 
10 within carrying bag 859, certain of the pod's electrical components are openly accessible 
through cutout portion 865. Carrying bag 859 may be positioned upon defibrillator 877 
so the pod's exposed electrical components are in direct contact witli electrical 
components of defibrillator 877. This direct electrical contact can be used for exchanging 
data or for recharging the pod battery. 
15 While an carrying bag has been described in Figures 10 and 1 1, it should be apparent any 
suitable carrying bag could be used. For example, the carrying bag may include any 
number of pouches or compartments for storing the pod and pod components. The 
pouches may also be expandable in design. The pouches may be opened and closed using 
any suitable mechanism. For example, the pouches may be opened and closed using 
20 zippers, Velcro fasteners, or magnetic fasteners. The pouches may also be comprised of 
several different shapes. The shapes can directly correspond to the shape of the pod itself 
Carrying bag 859 may be comprised of any suitable material. In some embodiments, the 
bag may be comprised of a cleanable material that is flexible, yet sturdy material, such as 
nylon, plastic, fabric, or any other like materials. In other embodiments, the bag may be 
25 comprised of a more rigid shell. A rigid shell is advantageous because it allows for the 
bag to stand in an upright position rather than sagging or bunching up. A rigid material 
also serves to protect the pod and module components within carrying bag 859. 
A typical pod carrying bag 859 will have means for carrying bag 859. For example, 
carrying bag 859 may be cairied by use of a shoulder strap or by use of padded handgrips. 
30 In embodiments, a shoulder strap is used for carrying bag 859. A shoulder strap may also 
be attached directly to pod 879 itself, without the use of a carrying bag 859. 
The shoulder straps may be attached to the carrying bag 859 in any suitable manner. For 
example, in some embodiments, as the embodiment shown in Figure 10, the shoulder 
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Straps may be attached to carryiBg bag 859 through the use of shoulder strap rings. In 
other embodiments, reinforced double stitching and/or reinforcing patches may be used to 
attach tlie shoulder strap to the fabric of carrying bag 859. The shoulder strap may be an 
adjustable strap, so that the user can adjust the strap for a best fit, 
5 In embodiments, as in the embodiment shown in Figure 12, a shoulder strap 881 is 
provided including two straps 883 attached to the main body of the carrying bag and each 
having an end 885 with corresponding fasteners 887 secured thereto. It should also be 
apparent these two straps 883 could be attached to the pod itself, rather than to the 
carrying bag. Fasteners 887 are used to secure the ends 885 of two straps 883 together, 
10 forming a single, connected shoulder strap. Any suitable fastening feature can be used to 
secure the ends of two straps 883 together. In embodiments, fasteners 887 include quick 
release buckles. 

With the present teacliings, it would also be desirable to provide a means for securing the 
pod to a patient gumey. It is desirable to secure the pod to a gumey for several reasons. 

15 For example, it is desirable to secure the pod to a gumey so that medical personnel have 
easy access to the module and corresponding equipment. In medical emergencies, time is 
of the essence and it is vitally important to have all necessary medical e quipment and 
supplies, including the pod, readily on hand for use by paramedics, doctors and so on, 
while the patient is transported to and from an ambulance, emergency room, operating 

20 room or intensive care ward. Likewise, it is desirable to secure the pod to a gumey in 
order to prevent any movement of the pod relative to the patient, which may lead to 
disconnection of the leads connecting the pod to the patient. 

As shown in Figure 13, a typical gumey 889 includes a mattress 891 resting atop and/or 
fastened to a supporting surface 893, Supporting surface 893 is generally mounted atop 

25 an adjustable frame 895, Wheels 897 are typically provided on adjustable frame 895 to 
allow gumey 889 to be pushed or pulled along the ground. Running between 
corresponding comers of a front portion 899 and a rear portion 901 of the gumey 889 are 
two side rails 903 (only one is visibly shown), typically moimted atop the supporting 
surface 893. In certain preferable embodiments, the gumey 889 is adjustable as 

30 illustrated in Figure 14. The part of the supporting surface 893 on the front portion 899 of 
the gumey 889 preferably can be raised or lowered. In turn, the patient respiratory region 
is subsequently elevated, making monitoring therefrom easier to set up and making 
treatment thereto easier to administer. As such, a pod 904 can be operatively coupled 
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below the raised portion of the supporting surface 893, or a pod 904' can be operatively 
coupled above the rigid portion of the supporting surface 893, or a pod 904*' can be 
operatively coupled below the rigid portion of the supporting surface 893. Such coupling 
is preferably provided through the use of appropriate brackets (not shown) which secure 

5 the pod to the gumey 899 in these various positions. Alternatively, the pod could 
likewise be coupled to the rear portion 901 of the gumey 899 when applicable. By being 
located in any of these positions, the pod is made more accessible for the paramedic (i.e., 
easier to view and make changes) during monitoring or treatment of the patient. 
In some embodiments, the pod can be positioned alongside the patient on tiie gumey 

10 mattress. In other embodiments, the pod can be placed on the patient himself For 
example, Figure 15 shows a pod 905 placed on a patient 907. Pod 905 includes two side 
flaps 909 attached to opposing sides of pod 905. Side flaps 909 each include an intemal 
pouch 911 for carrying components of pod 905. When pod 905 is not positioned on top 
of a patient 907, each side flap 909 may be folded over the top of pod 905 so the side 

15 flaps 909 overlap one another and so the intemal pouches 911 are not visible. The 
overlapped side flaps 909 may be held together in overlapped position via Velcro strips, 
snaps, or any other attachment mechanism. In certain embodiments, one side flap may be 
longer than the other side flap so it can easily overlap the other side flap. 
When it is desired to position pod 905 on patient 907, two side flaps 909 are separated 

20 and folded downward over the body of patient 907 in a manner as displayed in Figure 15. 
When side flaps 909 are in this folded downward position, pod 905 is stabilized on patient 
907 and inner pouches 91 1 are visible. 

While it is perfectly suitable to place pod 905 on top of patient 907, it is often desirable 
(and sometimes necessary) to position pod 905 in proximity to patient 907 but not on top 
25 of or along with patient 907 on the gumey mattress, as mentioned above. For example, 
many ambulance gumeys are relatively compact so they may fit within an ambulance or 
transport heUcopter and allow sufficient room for medical personnel to attend to patient 
907 during transport. As a result, there is often not enough room for pod 905 to be placed 
on the gumey mattress. 

30 In addition to mounting the pod onto the supporting surface 893 of the gumey as 
described above, the pod may also be positioned about one of the rails of the gumey. In 
certain embodiments, as in Figure 16, a shoulder strap secures the pod or pod-carrying 
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bag to a gumey rail In other embodiments, as in Figure 16, a holding tray is provided on 
a gumey rail for holding the pod. 

In Figure 16, a shoulder strap 913 is provided for securing a pod or pod carrying bag to a 
gumey rail 915. Like the shoulder strap described in Figure 12, shoulder strap 913 
5 includes two straps 917 attached to the main body of the carrying bag or pod and each 
having an end 919 with corresponding fasteners 921, e.g., quick release buckles secured 
to each end When it is desired to secure the pod or carrying bag to a gumey rail 915, the 
paramedic can strap wrap tlie unconnected straps 917 around a gumey rail 915 and 
connect them together via the fasteners 921. 

10 In Figure 17, a holding tray 923 is provided for securing pod 925 and/or pod carrying bag 
to a gumey 927 in methods already mentioned or similai* methods. Pod holding tray 923 
typically includes a tray having dunensions sUghtly larger than the dimensions of pod 925 
and/or pod carrying bag. Any dimensions can be used so long as pod 925 and/or pod- 
carrying bag is comfortably received within tray 923. In Figure 17, pod holding tray 923 

15 is secured to a foot rail 929 of the gumey. However, holding tray 923 may also be 
secured in any suitable position about a gumey, as mentioned above. For example, 
holding tray 923 can be secured to any of the gumey rails. Additionally, tray 923 can be 
secured in a position above or beneath the supporting surface of the gumey. 
In some embodiments, the holding tray is detachably secured to a gumey so a paramedic 

20 may attach tray 923 to a gumey when needed. In other embodiments, the tray is 
pemianently secured to a gumey so no attacliment/detachment of the tray is needed. 
Holding tray 923 can also include support straps for fimily gripping pod 925 and/or pod 
carrying bag within tray 923. Tray 923 may also be provided with one or more bumper 
pads around its edges to protect the patient and medical stajBF from injury if the tray is 

25 accidentally bumped into. 

One skilled in the art will appreciate that the present teachings can be practiced with 
embodiments other than those disclosed. The disclosed embodiments are presented for 
purposes of illustration and not Umitation, and the present teachings is limited only by the 
claims that follow. 
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